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Technology and labour

• The impact of technology on labour
– Skill biased technology change?
– Technology displacing skilled workers?
– Job polarization

• Autor, Levy and Murname (2003), Acemoglu and 
Autor (2011)
– Task content of occupations to understand these 

trends
– Which occupations are most likely to be affected by 

technology?



Technology and labour

• Tasks are classified based on whether they are:
– Manual or cognitive
– Routine or non-routine

• Various papers following this approach have 
classified occupations based on these task 
categories. Following Autor, Levy and Murname
(2003), this paper creates four main categories: 
Non-routine manual(dropped), routine manual, 
routine cognitive and non-routine cognitive



Data Sources

• National Sample Survey Data: Employment-
Unemployment Rounds 
– Rounds 61, 62, 64, 66, and 68, for the years 2005, 2006, 

2008, 2010 and 2012 respectively
– number of workers surveyed in these rounds vary from 

just over 375,000 to over 600,000
– Each record is also assigned a sampling weight, which can 

be used as a multiplier to get information on all workers.
– Details are available on each worker’s principal activity, 

industry and occupation, education - both general and 
technical, gender, and wage among other variables



Data Sources

• O*NET:
– Used to calculate task content of occupations
– ONET database from its latest revision in 2010. 
– ONET database contains information on 974 occupations 

for which data has been collected from occupation 
experts. ONET Content Model defines an occupation as a 
set of variables called descriptors--contains 277 
descriptors, describing different aspects of the job, and 
qualifications & interests of the workers. 

– Each descriptor is assigned a value along different scales 
for each occupation. There are 30 different types of scales 
as described in the ONET scales reference. 



Task-content of occupations
• Task scores were calculated for each task type from 

ONET data. 
• Table 1 describes the various measures that were used 

for task construction, along with the scale type. These 
measures were selected using Acemoglu and Autor
(2011). 

• The scale used was typically a product of the 
importance and level of each measure, where both 
values were first normalized to be between 0 and 1.

• The measures were added up for each task type and 
the scores were standardized to have mean zero and 
standard deviation 1.



Table 1: ONET Task descriptions and 
scales



Task-content of occupations

• A concordance was obtained between the 
ONET occupation classification and ISCO 1988 
classification. The NCO 2004 for India is based 
on the ISCO 1988 classification, which allows 
us to merge these scores at the 3 digit level for 
Indian occupation data. 



Share of employment for types of 
occupation by level of education



Task-content of occupations and skills

• Low skilled workers are primarily engaged in 
routine manual tasks

• High skilled workers are primarily engaged in 
non-routine cognitive tasks

• Roughly, middle-high skilled workers mainly 
engaged in routine cognitive tasks



Share of employment in the three 
occupation categories 



Share of employment by type of 
occupation



Share of employment for types of 
occupation for each sector



Decomposing changes in employment 
shares in occupations

• Are the changes driven by changing shares of 
employment between industries or is it the changing 
composition of occupations within industries that are 
mainly responsible for these trends?

ΔEjt=ΔEt
B + ΔEt

W

ΔEjt = Σk ΔEktλjk + ΣjΔλjktEk



Decomposition of change in share of 
employment by occupation type 

between 2005-2012



Decomposition of change in share of 
employment by occupation between 

2005-2012



Trends in wages by type of occupation



Change in wages for types of 
occupation by level of education



Change in wages for levels of 
education by types of occupation



Occupational Specialization and 
Average Wages

• Following Acemoglu and Autor (2011) create 
cohorts based on their gender, education, age 
and region

• In order to group workers based on their 
occupational specialization, we calculate the 
share of workers in each of these groups in non-
routine cognitive, routine cognitive and routine 
manual occupations (γsejk

NRC, γsejk
RC, γsejk

RM)
• Include θe, θj and θk, which are education, age 

and region fixed effects 



Occupational Specialization and 
Average Wages

log wsejkt =β1 * γsejk
NRC*ti + β2 *γsejk

RC*ti+ ti
+θe+θj+θk+esejkt

γsejk
NRC+ γsejk

RC+ γsejk
RM= 1





Occupational Specialization and 
Average Wages

• We find that for all years, returns to workers specializing in routine 
cognitive tasks and non-routine cognitive tasks increase more than 
workers specializing in routine manual tasks for all years of our 
data, especially for males. 

• For males, the coefficients on non-routine cognitive tasks are higher 
for almost all years as compared to routine-cognitive tasks, showing 
that the returns for non-routine cognitive tasks are increasing more 
than returns to routine cognitive tasks. 

• For females, the returns to routine-cognitive tasks are higher than 
the returns to non-routine cognitive tasks for most years. 

• One possible interpretation is that since routine cognitive tasks 
have already reached a plateau in terms of automation, the workers 
still engaged in these tasks earn increasing returns as compared to 
routine manual tasks wherein occupations continue to shrink due to 
increased automation. 



Conclusion

• Economic policy that seeks to guarantee 
education and employment needs to take into 
account the fact that most middle-skilled 
occupations, which are likely to be routine 
cognitive or routine manual will be largely 
automated in the near future
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